Eggs are a foodstuff of animal origin that are widely consumed by human population. Quality of eggs depends on many factors, such as laying hens' feed composition. Modification of laying hens' diet by supplementing different fat sources affects the fatty acid profile in egg yolks. This paper presents the comparison of the fatty acid profile (FA) in fresh and boiled n-3 PUFA eggs. There is the question asked if the values referring to daily consumption of specific fatty acids in fresh eggs are credible. The portion of fatty acids in omega-3 fresh eggs is the following: SFA 30.76%, MUFA 41.97%, n-6 PUFA 22.24%, n-3 PUFA 4.96%, and the n-6/n-3 PUFA ratio is 4.51. Comparison of FA profile in fresh and thermally processed n-3 PUFA eggs (boiled for 10 min. at 95 °C) shows that there are differences in the content of specific FAs, but they are not statistically significant (P>0.05), except for myristoleic fatty acid (P<0.05). There results justify the presentation of fatty acids profile in eggs on the basis of fresh eggs analysis results, as there are no differences in the fatty acid profile between fresh and cooked eggs, which was also shown by some other authors.
. Essential polyunsaturated fatty acids, α-linolenic (ALA; n-3 PUFA) and linoleic acid (LA; n-6 PUFA) are precursors of longchain polyunsaturated fatty acids and are mutually competitive in the elongation process to the enzyme ∆ 6 desaturase. Excessive consumption of n-6 PUFA over n-3 PUFA causes deficiency of eicosapentaenoic (EPA) and docosahexaenoic (DHA) acids. EPA and DHA influence the prevention of cardiovascular diseases (Delgado-Lista et al., 2012; Lovegrove and Griffin, 2013) . Simopoulos (2008) stated that the n-6/n-3 PUFA ratio in the western countries was unfavorable, by being approximately 15-16.
The increase of the n-3 PUFA in poultry feed enables the enrichment of eggs with long-chain n-3 PUFA (Douny et al., 2015; Kralik et al., 2017; . Eggs are usually consumed after being thermally processed (Hayat et al., 2010) . Consequently, there is the question of what happens with oxidative processes and if the concentration of long-chain acids in thermally processed eggs is reduced when compared with fresh eggs. Oxidation of polyunsaturated fatty acids is affected by thermal processing, as well as by storage of eggs. Increased lipid peroxidation increases the risk of atherosclerosis and other inflammatory diseases (Štefan et al., 2007) . This paper presents the comparison of fatty acid profile in fresh and boiled omega-3 eggs.
MATERIALS AND METHODS
The research was performed on 80 laying hens of the Original scientific paper DOI: /10.5513/JCEA01/20.3.2488 Kralik et al.: Qualitative characteristics of fatty acid profile in fresh and boiled n-3 PUFA...
Analysis of fatty acids in eggs and hens' feed
Egg weight was 53-63 g, which refers to the M class.
The FA profile was determined on 10 fresh and 10 boiled eggs. Boiling of eggs was done so that the eggs were left at room temperature half an hour before boiling. Water was boiled in a pot, eggs were dropped in boiling water with a spoon and cooked for 10 minutes. After cooking, eggs were taken out from the water, cooled, peeled off and egg yolks were prepared for fatty acid profile analysis. The analysis of fatty acid profile in eggs and in the laying hens' diet was carried out as follows: homogenized samples' fat content was extracted with the method of Folch et al. (1957) . All solvents used were ultrapure-grade by Sigma-Aldrich (Schnelldorf, Germany), and 100 mg/L butylated hydroxitoluene was added to the extraction mixture (chloroform/methanol 2/1 vol/vol) as antioxidant. After this, fatty acid containing lipids were transmethylated by the base-catalyzed sodium-methoxide method of Christie The profile of fatty acids in laying hens' diet is overviewed in the Table 2 . The feeding mixture was as follows: ΣSFA 18.11%, ΣMUFA 34.19%, Σn-6 PUFA 38.91% and Σn-3 PUFA 8.78%. Referring to the total n-3 PUFA, ALA was the most represented (8.11%), followed by EPA (0.41%) and DHA (0.26%). Processes of desaturation and elongation in the laying hens' organism supported the deposition of stated fatty acids in egg yolks. In this research, deposition of DHA was particularly efficient, which is considered as desirable (Table 3) . 
RESULTS AND DISCUSSION
The Table 3 presents the portions of fatty acids, as well as the ratio of n-6/n-3 PUFA in fresh and boiled eggs. The data indicate that palmitic acid was the most represented in the ΣSFA (21.92% and 21.98%), followed by stearic acid (7.78% and 7.97%). The differences in portions of specific fatty acids, as well as inΣSFA, were not statistically significant (P>0.05). In the ΣMUFA (41.97% and 41.96%) there were also no statisticallysignificantdifferences, except for the portion ofmyristoleic acid (0.03% and 0.01%, P<0.05). The most represented were oleic and elaidic acids (39.81% and 31.92%). In the Σn-6 PUFA (22.24% and 22.37%), the highest concentration was proved for linoleic acid, both in fresh and boiled eggs (20.18% and 20.41%, respectively; P>0.05). Content of arachidonic acid was lower in boiled than in fresh eggs (1.62% and 2.6%, respectively; P>0.05).
Furthermore, boiled eggs also had lower portions of αLNA, eicosatrienoic acid and DHA, as well as the Σn-3 PUFA than fresh eggs(P>0.05). Fresh eggs exhibited more favorable ratio of n-6/n-3 PUFA thanboiled eggs (P>0.05). Murcia et al. (1999) stated that boiled eggs had higher portions of LA and arachidonic acid than fresh eggs (P>0.05). Douny et al. (2015) also confirmed that boiling of eggs did not have significant influence on the portions of n-3 PUFA. The percentage of ALA and DHA in total fatty acids of enriched egg yolks was reduced from 12.7% to 12.4%, i.e. from 1.4% to 1.3%. The lowering of the ratio was not confirmed for conventional eggs, which is explained by the fact that PUFA with 3 double bonds (enriched eggs) are more susceptible to oxidation than PUFA with 2 double bonds. Saturated fatty acids, as well as fatty acids that containone double bond, are more resistant toward the free radical activity than PUFA.
The research in vitro proved that DHA had 5 times better ability of oxidation than LA (Štefan et al., 2007) . The research into enriching of table eggs with functional ingredients performed by proved that the ratio of n-6/n-3 PUFA in the experimental group was more than twice as favorable as in the control group (5.91 vs. 13.34; P<0.001). By designing of diets fed to laying hens, increased the n-3 PUFA content in designed eggs when compared to eggs from the control group (conventional feeding of hens).
The above-mentioned authors emphasized the increase of n-3 PUFA content for two times. More precisely, the omega-3 content in conventional eggs was 366.53 mg/100 g of egg yolk, and in the designed eggs it was 878.62 mg/100 g of egg yolk.
Original scientific paper DOI: /10.5513/JCEA01/20.3.2488 Kralik et al.: Qualitative characteristics of fatty acid profile in fresh and boiled n-3 PUFA... -arithmetic means; sd -standard deviation; 1SFA -saturated fatty acids; MUFA -monounsaturated fatty acids; n-6 PUFA -omega-6 polyunsaturated fatty acids; n-3 PUFA -omega-3 polyunsaturated fatty acids; EPA -eicosapentaenoic acid; DHA -docosahexaenoic acid; *edible part. Juhaimi et al. (2017) reported that the method of thermal processing had influence on the content of lipids ineggs. The authorscomparedthe composition of fatty acids in eggs processed in different ways: boiled in water, thermally processed in electric oven, in microwave oven and in a frying pan. They determined that eggs boiled in water contained less arachidonic acid, which was also confirmed in this research.
Based on research results (Table 4) , 100 g of fresh n-3 PUFA eggs contain 17.82 mg EPA and 140.43 mg DHA. In the same amount of boiled n-3 PUFA eggs, there is 22.45 making the procedure simpler.
The Table 5 shows the results of the confidence interval estimation under the conditions t=2.62 and n=10.
By using the confidence interval, there are values of the arithmetic mean of basic fatty acids groups presented for fresh and boiled eggs.
It is expected that EPA in fresh eggs will be in the range from 0.21% to 0.31%, and in boiled eggs from 0.24% to 0.4% of total fatty acids. DHA in fresh eggs will be presented from 1.7% to 2.32%, and in cooked eggs from 1.45% to 2.55%. The percentage of ALA in fresh eggs will be from 2% to 3.2%, and in boiled eggs, it will be 2.21% to 2.57% of total fatty acids.
CONCLUSION
This paper presents the research into the fatty acid profile of fresh and boiled omega-3 eggs. Eggs were laid by the Tetra SL laying hens fed with diet containing 8.78%
n-3 PUFA in total fatty acids. There were no statistically significant differences (P>0.05) determined in the content of SFA, MUFA (except for myristoleic acid, P<0.05), n-6 PUFA, n-3 PUFA, EPA and DHA betweenfresh
Original scientific paper DOI: /10.5513/JCEA01/20.3.2488 Kralik et al.: Qualitative characteristics of fatty acid profile in fresh and boiled n-3 PUFA... and boiled omega-3 eggs. Results of present research proved that feeding laying hens with diet that contains high concentration of n-3 PUFA positively affected the deposition ofthesefatty acids in egg yolk lipids. It is justified to present the qualitative characteristics of fresh eggs' fatty acid profile, which is agreed upon also by other authors.
